Rho plays an important role in angiotensin II-induced hypertrophic responses in cardiac myocytes.
Angiotensin II (Ang II) evokes a variety of hypertrophic responses such as activation of protein kinases, reprogramming of gene expressions and an increase in protein synthesis in cardiac myocytes. In this study, we examined the role of Rho family small GTP binding proteins (G proteins) in Ang II-induced cardiac hypertrophy. Ang II strongly activated extracellular signal-regulated protein kinases (ERKs) in cardiac myocytes of neonatal rats. Although Ang II-induced activation of ERKs was completely suppressed by an Ang II type 1 receptor antagonist, CV-11974, this activation was not inhibited by the pretreatment with C3 exoenzyme, which abrogates Rho functions. Overexpression of Rho GDP dissociation inhibitor (Rho-GDI), dominant negative mutants of Rac1 (D.N.Rac1), or D.N.Cdc42 had no effects on Ang II-induced activation of transfected ERK2. The promoter activity of skeletal alpha-actin and c-fos genes was increased by Ang II, and the increase was partly inhibited by overexpression of Rho-GDI and the pretreatment with C3 exoenzyme. Ang II increased phenylalanine incorporation into cardiac myocytes by approximately 1.4 fold as compared with control, and this increase was also significantly suppressed by the pretreatment with C3 exoenzyme. These results suggest that the Rho family small G proteins play important roles in Ang II-induced hypertrophic responses in cardiac myocytes.